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Research  Goals: 


Identification  and  modeling  of  the  dynamical  processes  that  determine 
the  oceanic  internal  gravity  wave  spectrum,  its  evolution, 
and  its  variability.  Understanding  the  role  that  internal  gravity 
waves  play  in  the  redistribution  and  mixing  of  momentum, 
potential  vorticity,  heat,  and  salt. 


Objectives: 


Description  and  modeling  of  the  interaction  between  internal  gravity 
waves  and  irregular  bottom  topography.  Determination  of  the 
significance  of  this  interaction.  Identification  of 
appropriate  theoretical  tools  to  describe  the  interaction  in 
oceanographically  relevant  parameter  ranges. 


Approach: 

Analytic  and  numerical  modeling. 

Tasks  Completed: 

Comparison  of  the  efficiency  of  reflection  at  a  critical 
slope  and  scattering  at  random  bottom  topography  in  causing  a 
transfer  of  energy  to  high  wavenumbers  and  boundary  mixing. 
Derivation  of  filtered  equations  to  study  and  numerically 
simulate  the  interaction  of  near-inertial  internal  gravity 
waves  with  bottom  topography.  Initial  numerical  experiments 
to  investigate  whether  or  not  internal  waves  interacting  with 
bottom  topography  exhibit  chaotic  behavior. 

Scientific  Results: 

i. 

The  interaction  of  internal  gravity  waves  with  irregular  or 
random  bottom  topography  is  a  highly  nonlinear  process  whos- 
effects  on  the  internal  wave  field  are  not  fully  understood 
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yet  Both  the  reflection  of  internal  waves  at  critical 
slopes  (Eriksen,  1985)  and  the  scattering  at  benign  random 
topography  (Muller  and  Xu,  1992)  lead  to  a  transfer  of  wave 
energy  to  high  wavenumbers  and  therefore  enhance  wave 
breaking  and  mixing  near  topography.  Both  the  reflection  and 
the  scattering  theory  require  that  the  horizontal  wave  number 
of  the  internal  wave  field  be  larger  than  the  horizontal 
wavenumber  of  the  bottom  topography.  This  condition  becomes 
invalid  for  the  energetic  near-inertial  internal  gravity 
waves  whose  horizontal  wavenumber  is  small.  Other  approaches 
are  required  in  this  case.  Direct  numerical  modeling  with 
filtered  equation  and  application  of  geometric  thermodynamics 
took  promising. 

Eriksen,  C.C.,  1985:  Implications  of  ocean  bottom  reflection 
for  internal  wave  spectra  and  mixing.  J.  Phys.  Oceanogr.,  15, 
1145-1156. 


Muller,  P.  and  N.  Xu,  1992:  Scattering  of  oceanic  gravity 
waves  off  random  bottom  topography.  J.  Phys.  Oceanogr.,  22, 

Accomplishments: 

Theoretical  comparison  of  the  efficiency  of  reflection  and 
scattering  in  causing  transfer  of  energy  to  high  wavenumbers. 
Results  show  that  scattering  might  be  as  efficient  as 
reflections  in  causing  high  shears  and  boundary  mixing. 

ONR-Sponsored  Publications 

P-  Muller,  P.,  and  N.  Xu,  1992:  Scattering  of  oceanic 

gravity  waves  off  random  bottom  topography.  J.  Phys. 
Oceanogr.  22,  474-488. 

R-  Xu,  N.,  and  P.  Muller,  1991:  Is  scattering  or 
reflection  more  effective  in  causing  boundary 
mixing?.  In:  "Dynamics  of  Oceanic  Internal  Gravity 
Waves.:  Proceedings,  ’Aha  Huliko’a  Hawaiian  Winter 
Workshop,  School  of  Ocean  and  Earth  Science  and 
Technology,  Special  Publication."  237-250. 
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